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© A recording and reproducing apparatus suitable 
for keeping the secrecy of video and audio signals 
recorded in, for example, a video tape recorder for 
private use to a high degree. A recording portion of 
the recording and reproducing apparatus is provided 
with an identification code input device, an operation 
designating device and an operation circuit. Further, 
a reproducing portion of the recording and reproduc- 
ing apparatus is provided with an operation iden- 
tification device and a comparator. When recording 
video and audio signals, a scramble pattern for 
scrambling the video and audio signals is generated 
from an input identification code to scramble the 
video and audio signals. Further, a predetermined 
operation is performed on the input identification 
code to produce a first ID signal representing a 
result of the operation. Then, the scrambled video 
and audio signals, the first ID signal and an opera- 
tion identification signal indicating data designating 
the operation are recorded. When reproducing the 
video and audio signals, the predetermined opera- 
tion designated by the operation identification signal 
is performed on an identification code input from the 
exterior of the apparatus. Then, a second ID signal 
representing a result of this operation is compared 
with the first ID signal reproduced by the reproduc- 
ing portion. Subsequently, a descrambling is per- 



formed on the scrambled video and audio signals 
according to a result of the comparison. 

FIG. 1 
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BACKGROUND OF THE INVENTION 

1 . Field of The Invention 

This invention relates to a recording and re- 
producing apparatus which has a scrambling func- 
tion for keeping the contents of a record secret and 
reproduces the record under restricted reproduc- 
tion condition. 

2. Description of The Related Art 

In recent years, there has been achieved nota- 
ble progress of an apparatus for recording and 
reproducing a video signal and an audio signal (for 
example, a video tape recorder). Especially, the 
development of a recording system from an ana- 
logue recording system to a digital recording sys- 
tem has brought an improved high-image-quality 
and high-sound-quality apparatus into being. 

Such an improved apparatus, however, has en- 
countered a problem of protecting the copyrighted 
contents of a record from illegal copying thereof 
from media on which the record is recorded. 

To resolve such a problem, in the field of 
digital audio technology, a serial copy management 
system (SCMS) is introduced for protecting copy- 
rights. 

Meanwhile, the improved apparatus has also 
encountered another problem of keeping the con- 
tents of a record secret in case where at the time 
of recording information (namely, the contents of a 
record to be recorded), a signal representing the 
information is scrambled and thereafter, at the time 
of reproducing the information, a descrambling is 
performed only when restricted reproduction con- 
dition is met. 

A conventional recording and reproducing ap- 
paratus developed to resolve this problem is dis- 
closed in, for instance, the Japanese Unexamined 
Patent Publication (Kokai Tokkyo Koho) Official Ga- 
zette H4-86177. 

Hereinafter, this conventional recording and re- 
producing apparatus will be outlined. 

First, a recording portion of this conventional 
recording and reproducing apparatus comprises a 
scrambling circuit for scrambling a video signal and 
an identification (ID) code generating circuit for 
generating a proper ID code. Further, a scrambled 
video signal, as well as an ID code, is sent to a 
head. Then, the video signal and the ID code are 
recorded on a recording medium such as magnetic 
tape. The ID code is recorded in, for example, a 
vertical-interval time code (VITC) data area. 

Moreover, a reproducing portion of this conven- 
tional recording and reproducing apparatus com- 
prises a descrambling circuit for descrambling a 
reproduction video signal and an ID detection cir- 



cuit for determining whether or not a reproduced ID 
code matches the proper ID code. Furthermore, 
only when this ID detection circuit determines that 
the reproduced ID code matches the proper ID 
5 code, the reproducing portion reproduces the video 
signal by descrambling the reproduction video sig- 
nal. 

Thus, among the conventional apparatuses of a 
same type, ID codes corresponding to the same 

io information represented by a video signal are made 
to differ with these apparatuses in case where full 
compatibility is inconvenient for keeping the in- 
formation secret. Namely, the compatibility of this 
conventional apparatus with the conventional ap- 

75 paratus of the same type is limited. 

However, in case of this conventional recording 
and reproducing apparatus, an ID code per se is 
recorded on the tape (for example, in the VITC 
data area). Therefore, the ID code can be easily 

20 decoded from a reproduction signal. Consequently, 
this conventional recording and reproducing ap- 
paratus has a drawback in that the secrecy of the 
contents of a record represented by a video signal 
can be easily violated by specifying an apparatus 

25 being capable of reproducing the video signal and 
by further changing a value set in each apparatus. 

Further, this conventional recording and repro- 
ducing apparatus has another drawback. Namely, 
there is no causal relation between the ID code and 

30 the scrambling. Thus, if a third person makes his 
private descrambling apparatus, any video signal 
recorded by this conventional apparatus can be 
reproduced by such a descrambling apparatus. 
Consequently, there is a fear that the scrambling of 

35 the video signal may come to mean nothing. 

The present invention is accomplished to elimi- 
nate the drawbacks of the conventional recording 
and reproducing apparatus. 

40 SUMMARY OF THE INVENTION 

It is, accordingly, an object of the present in- 
vention to provide a recording and reproducing 
apparatus which can conceal the contents of a 

45 record strictly from any unlicensed or unauthorized 
person by scrambling a video signal and/or an 
audio signal in such a manner that the scrambled 
signals can not be easily descrambled if an ID 
code is read or known by unlicensed person. 

so To achieve the foregoing object, in accordance 

with an aspect of the present invention, there is 
provided a recording and reproducing apparatus 
which comprises a recording portion and a re- 
producing portion. Further, the recording portion 

55 comprises first identification code input means for 
inputting an identification code, a scrambling circuit 
for generating a scrambling pattern according to 
the input identification code and for scrambling a 
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video signal and/or an audio signal by using a 
signal representing the generated scrambling pat- 
tern, a first operation circuit for performing a pre- 
determined operation on the input identification 
code and for outputting a first ID signal represent- 5 
ing a result of the operation, operation method 
designating means (hereunder sometimes referred 
to simply as operation designating means or de- 
vice) for outputting an operation method identifica- 
tion signal (hereunder sometimes referred to sim- to 
ply as an operation identification signal) designat- 
ing the predetermined operation to the operation 
circuit, a multiplexing circuit for performing a mul- 
tiplexing on the scrambled video signal and/or the 
scrambled audio signal and the first ID signal and 75 
the operation identification signal and for outputting 
a signal obtained as a result of the multiplexing and 
recording means for recording the signal output 
from the multiplexing circuit on a recording me- 
dium. 20 

Moreover, the reproducing portion comprises 
reproduction means for reproducing the signal re- 
corded on the recording medium, a demultiplexing 
circuit for separating a signal reproduced by the 
reproduction means into a reproduced video signal 25 
and/or a reproduced audio signal which were 
scrambled and recorded on the recording medium 
(hereunder sometimes referred to as reproduction 
scrambled video signal and/or audio signal), a re- 
produced first ID signal and a reproduced operation 30 
identification signal, second identification code in- 
put means for inputting an identification code, a 
second operation circuit for performing a predeter- 
mined operation designated by the reproduced op- 
eration identification signal on the identification 35 
code input by the second identification code input 
means and for outputting a second ID signal repre- 
senting a result of the operation, a comparator for 
comparing a value represented by the second ID 
signal with a value represented by the reproduced 40 
first ID signal and for outputting a signal represent- 
ing a result of the comparison and a descrambling 
circuit for performing a descrambling of the re- 
production scrambled video signal and/or audio 
signal according to the signal output by the com- 45 
parator. 

Thus, the recording and reproducing apparatus 
of the present invention first inputs an identification 
code when recording video and audio signals. 
Then, a scrambling pattern such as a pseudoran- 50 
dom noise (PN) code is generated by using the 
input identification code as an initial value for gen- 
erating the scrambling pattern. Further, a scram- 
bling is performed on a video signal and/or an 
audio signal by using the generated scrambling 55 
pattern. Moreover, a predetermined operation des- 
ignated by an operation identification signal output 
from the operation designating means is performed 



on the input identification code and as a result, a 
first ID signal is obtained. Then, a multiplexing is 
performed on the scrambled video signal and/or 
the scrambled audio signal, the first ID signal and 
the operation identification signal. Subsequently, a 
signal produced as the result of the multiplexing is 
recorded on the recording medium. Next, when 
reproducing the recorded signal, the reproduced 
signal is separated into the reproduction scrambled 
video signal and/or audio signal, the reproduced 
first ID signal and the reproduced operation iden- 
tification signal. Simultaneously with this, the pre- 
determined operation designated by the operation 
identification signal is performed on an identifica- 
tion code input from the exterior of the apparatus. 
Then, a second ID signal representing a result of 
this operation is compared with the first ID signal 
obtained as the separation from the signal repro- 
duced by the reproduction means. Subsequently, a 
descrambling is performed on the scrambled video 
signal and/or the scrambled audio signal. Thereby, 
the video signal and/or the audio signal can be 
reproduced by highly keeping the secrecy of in- 
formation or data represented by the signals. 

Further, as described above, in case of the 
recording and reproducing apparatus of the present 
invention, the identification code is not directly re- 
corded on the recording medium. Namely, instead 
of recording the identification on the recording me- 
dium, the first ID signal obtained as the result of 
the operation performed on the identification code 
and the operation identification signal are recorded 
on the recording medium. Thereby, it becomes 
very difficult to decode the identification code from 
the ID signal. Moreover, in case of the recording 
and reproducing apparatus of the present invention, 
a plurality of operations to be performed in the 
operation circuits are predetermined or preset. 
Thus, information represented by the operation 
identification signal can be utilized as a second key 
for scrambling. 

Additionally, as countermeasures to counter 
various attempts made by unauthorized persons to 
decipher the protected contents of a record written 
to the recording medium through trial and error or 
by using a computer or the like, when an erroneous 
identification code is input to the recording and 
reproducing apparatus, a normal reproducing op- 
eration is interrupted by, for example, ejecting a 
cassette including the recording medium from the 
apparatus, or turning off the power source of the 
apparatus. Thereby, it becomes very difficult to 
decipher the protected contents of the record in a 
short time. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Other features, objects and advantages of the 
present invention will become apparent from the 
following description of a preferred embodiment 
with reference to the drawings in which like refer- 
ence characters designate like or corresponding 
parts throughout several views, and in which: 
FIG. 1 is a schematic block diagram for illustrat- 
ing the configuration of a recording portion of a 
recording and reproducing apparatus embody- 
ing the present invention; 
FIG. 2 is a schematic block diagram for illustrat- 
ing the configuration of a reproducing portion of 
the recording and reproducing apparatus em- 
bodying the present invention (namely, the em- 
bodiment of FIG. 1); 

FIG. 3 is a diagram for illustrating 16-bit data 
represented by an operation identification signal 
and an ID signal of the embodiment of the 
present invention as shown in FIGS. 1 and 2; 
FIG. 4 is a diagram for illustrating the cor- 
responding relation among 4-bit operation iden- 
tification code, which is represented by the op- 
eration designation signal, and values of param- 
eters m and n and polynomials N (to be de- 
scribed later); 

FIG. 5 is a flowchart for illustrating an algorithm 
employed for comparing an ID signal represent- 
ing a result of an operation performed in the 
reproducing portion with an ID signal obtained 
from a signal reproduced from a recording me- 
dium; and 

FIG. 6 is a schematic block diagram for illustrat- 
ing the configuration of an example of a scram- 
bling circuit of the embodiment of FIG. 1. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Hereinafter, a preferred embodiment of the 
present invention will be described in detail by 
referring to the accompanying drawings. 

FIG. 1 is a schematic block diagram for illus- 
trating the configuration of a recording portion of 
the embodiment of the present invention (namely, a 
recording and reproducing apparatus embodying 
the present invention). In this figure, reference nu- 
meral 100 represents an input terminal for inputting 
normal video and audio signals; 101 a first iden- 
tification code input means; 102 a scrambling cir- 
cuit; 103 a first operation circuit; 104 an operation 
designating means; 105 a multiplexing circuit; 106 
a first ID signal representing a result of an opera- 
tion performed in the operation circuit 103; 107 an 
operation identification signal; 108 scrambled video 
signal and/or scrambled audio signal; 109 a record- 
ing circuit; 110 a magnetic head; and 111a record- 



ing medium such as magnetic tape. 

Further, FIG. 2 is a schematic block diagram 
for illustrating the configuration of a reproducing 
portion of the recording and reproducing apparatus 

5 embodying the present invention (namely, the em- 
bodiment of FIG. 1). In this figure, reference nu- 
meral 200 denotes a reproduction circuit for re- 
producing signals sent from the magnetic head 
110; 201 a demultiplexing circuit; 202 reproduced 

w video signal and/or audio signal, which signals have 
been scrambled in the recording portion; 203 a 
reproduced first ID signal; 204 a reproduced opera- 
tion identification signal; 205 an operation method 
identification means (hereunder sometimes referred 

15 to simply as an operation identification means); 206 
a second identification code input means; 207 a 
second operation circuit; 208 a second ID signal 
representing a result of an operation performed in 
the second operation circuit 207; 209 a comparator; 

20 210 a coincidence signal indicating that the second 
ID signal obtained as the result of the operation 
performed by the second operation circuit 207; 21 1 
a descrambling circuit; and 212 an output terminal 
for outputting reproduced and descrambled video 

25 signal and/or audio signal (namely, normal signals) 
when a predetermined condition is satisfied, and 
for outputting the scrambled video signal and/or 
audio signal when the predetermined condition is 
not met. 

30 Hereunder, an operation of the embodiment 

constructed as above-mentioned will be described 
in detail. 

First, in the recording portion, an identification 
code input from the first identification code input 

35 means 101 to the scrambling circuit 102. Then, the 
scrambling circuit 102 generates a scrambling pat- 
tern such as a PN code by using the input iden- 
tification code as an initial value for generating the 
scrambling pattern. Further, the scrambling circuit 

40 102 performs a scrambling on normal video signal 
and/or audio signal which signals are input from the 
input terminal 100. Thereafter, the scrambling cir- 
cuit 102 outputs the scrambled video signal and/or 
audio signal to the multiplexing circuit 105. On the 

45 other hand, the first operation circuit 103 performs 
an operation designated by the operation designat- 
ing means 104 on the input identification code M 
and outputs the first ID signal 106 representing a 
result of effecting the operation to the multiplexing 

so circuit 105 together with the operation identification 
signal 107. Then, the multiplexing circuit 105 per- 
forms a time-division multiplexing on the first ID 
signal 106, the operation identification signal 107 
and the scrambled video signal and/or scrambled 

55 audio signal 108, which signals are input thereto, 
and thus produces a recording signal. Subsequent- 
ly, the recording signal is recorded on the mag- 
netic tape 111 through the recording circuit 109 
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and the magnetic head 110. 

Thereafter, in the reproducing portion, the sig- 
nal recorded on the magnetic tape 111 is repro- 
duced through the magnetic head 110 and the 
reproducing circuit 200. Then, the reproduced sig- 
nal is input to the demultiplexing circuit 201 . Sub- 
sequently, the demultiplexing circuit 201 separates 
the reproduced signal into the reproduction scram- 
bled video signal and/or the scrambled audio signal 
202, the reproduced first ID signal 203 and the 
reproduced operation identification signal 204. Fur- 
ther, the reproduction scrambled video signal 
and/or the scrambled audio signal 202 are input to 
the descrambling circuit 211. On the other hand, 
the reproduced operation identification signal 204 
is input to the operation identification means 205 
whereupon the designated operation is identified 
from the input signal 204. Then, the operation 
identification means 205 outputs to the second 
operation circuit 207 a signal indicating the des- 
ignated operation. In the second operation circuit 
207, the operation designated by the output signal 
of the operation identification means 205 is per- 
formed on the identification code M. Upon comple- 
tion of performing the operation, the second opera- 
tion circuit 207 outputs to the comparator 209 the 
second ID signal 208 representing a result of per- 
forming the operation. Subsequently, in the com- 
parator 209, the ID signal 208 is compared with the 
reproduced ID signal 203. If the signal 208 match- 
es the signal 203, the coincidence signal 210 is 
output to the descrambling circuit 211 from the 
comparator 209. The descrambling circuit 211 re- 
ceives the coincidence signal 210 output by the 
comparator 209 and an identification code sent 
from the second identification code input means 
206. As the result, when a predetermined condition 
is met, the descrambling circuit 211 generates a 
descrambling pattern to descramble the reproduc- 
tion scrambled video signal and/or audio signal. 
Then, the descrambling circuit 211 outputs normal 
video signal and/or normal audio signal through the 
output terminal 212. 

Next, it will be described hereinbelow how op- 
erations are performed in the first operation circuit 
103 of FIG. 1 and the second operation circuit 207. 

If the input identification code per se is re- 
corded on the recording medium, the operations 
and the comparison between the ID signals can be 
very easily performed. However, there is a strong 
possibility that the identification code is read from 
the recorded signal. But, in case where the iden- 
tification code is not recorded thereon, if the input 
identification code is forgotten, it is almost impos- 
sible to reproduce the identification code from the 
recorded signal. 

Therefore, the input identification code per se 
should not be recorded thereon and some process- 



ing should be performed on the input identification 
code. It is preferable that as the result of perform- 
ing such a processing, the identification code be- 
comes hard for unauthorized persons to know or 

5 presume from the recorded signal, namely, the ID 
signal in case of this embodiment and that the 
conversion of the signal representing the input 
identification code into the ID signal can be easily 
effected by performing such a processing. In case 

io of this embodiment, the following operation is per- 
formed in the first operation circuit of FIG. 1 and 
the second operation circuit 207 of FIG. 2. 

First, a function of an m-byte input identifica- 
tion code M is obtained. Namely, in case of this 

75 embodiment, the input identification M is raised to 
the nth power. Then, the function or product 
(namely, M n ) is divided by a predetermined polyno- 
mial N. Namely, 

20 M n / N = Q ... R 

where Q denotes a quotient; and R a remainder. 
Subsequently, the remainder R is recorded as a 
value to be indicated by the ID signal. Simulta- 

25 neously, data representing the length m in bytes of 
the identification code M, the power exponent n 
and the kind of the polynomial N is recorded as an 
operation identification code which is 4 bits in 
length in case of this embodiment. 

30 Hereinafter, it will be described by referring to 

FIGS. 3 and 4 how the result of the operation 
indicated by the ID signal and the operation iden- 
tification code are recorded on the recording me- 
dium. 

35 As illustrated in FIG. 3, data representing the 

operation identification code and the result of the 
operation indicated by the ID signal is 16 bits in 
length. Further, 4 bits and 12 bits are allocated to 
the former (namely, the operation identification 

40 code) and the latter (namely, the result of the 
operation), respectively. Apparently, the number of 
bits may be suitably changed. 

Further, FIG. 4 is a diagram for illustrating the 
corresponding relation among the 4-bit operation 

45 identification code of FIG. 3 and the length in bytes 
of the operation identification code m and the pow- 
er exponent n (incidentally, m is a positive integer 
and n is a integer equal to or greater than 0) and 
the polynomial N. 

so For instance, as shown in FIG. 4, in case that 

n 0 = 2 and m 0 = 4, No = x 12 + x 6 + x 4 + x + 
1. Practically, the values of m and n and the kind of 
the polynomial N are determined according to the 
secrecy and application of the contents of a record. 

55 Incidentally, in case of this embodiment, n is 

the power exponent. However, the function of the 
identification code M is not necessarily limited to 
the nth power of the identification code M. Any 
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other function of the identification code M (for 
example, the identification code M multiplied by a 
constant) may be employed instead of the nth 
power of the identification code M. 

Further, FIG. 5 is a flowchart for illustrating an 
algorithm employed for comparing the ID signal 
representing a result of the operation performed in 
the reproducing portion with the ID signal obtained 
from a signal reproduced from the recording me- 
dium. 

Moreover, FIG. 6 is a schematic block diagram 
for illustrating the configuration of the scrambling 
circuit 102 of the embodiment of FIG. 1. In case of 
the scrambling circuit 102 of FIG. 6, the following 
polynomial is employed for generating a PN code. 

f(x) = x 16 + x 12 + x 3 + x + 1 

Apparently, other polynomials of different degrees 
may be employed so long as such polynomials are 
primitive polynomials. 

Furthermore, in case of the circuit of FIG. 6, an 
addition of a PN code using the identification code 
as a seed is employed as a scrambling method. 
However, other scrambling methods may be em- 
ployed. Preferably, a scrambling method which is 
most suitable for video and audio signals is em- 
ployed. 

Incidentally, in case of this embodiment, a val- 
ue indicated by the operation identification signal 
output from the operation designating means 104 
of FIG. 1 is recorded on and reproduced from the 
magnetic tape and is used for the comparison 
made by the comparator 209. Instead of this, the 
value indicated by the operation identification sig- 
nal (or a fixed value) may be stored in a storage 
portion of each recording and reproducing appara- 
tus (in such a case, it is not necessary to record 
the value indicated by the operation identification 
signal on the magnetic tape). 

Further, the value indicated by the operation 
identification signal may be utilized as means for 
improving the ability of keeping the secrecy of the 
contents of a record. 

Moreover, the hardware of the operation des- 
ignating means 104 may be separated from the 
apparatus. Furthermore, data concerning the pre- 
determined operations to be performed by the op- 
eration circuits may be stored in an integrated 
circuit (IC) card and used as the second key follow- 
ing the identification code (namely, a first key). 

Furthermore, in case of using what is called a 
Memory in Cassette (MIC (namely, a nonvolatile 
memory provided or contained in a cassette)), val- 
ues indicated by an ID signal and/or an operation 
identification signal may be written to both of the 
magnetic tape and the nonvolatile memory, simul- 
taneously. Apparently, such values may be written 



only to the nonvolatile memory. 

Additionally, in case of this embodiment, the 
first identification code input means 101 and the 
second identification code input means 206 are 

5 separated from and are independent of each other. 
However, a single identification code input means 
may be employed and utilized in common for in- 
putting identification codes to be used in the re- 
cording and reproducing portions. 

70 Further, the recording and reproducing appara- 

tus of the present invention can employ the above 
described counterplots against attempts made by 
unauthorized persons, who do not know the iden- 
tification code, to decipher the protected contents 

/s of a record written to the recording medium 
through trial and error or by using a computer or 
the like. Namely, when an erroneous identification 
code is input to the recording and reproducing 
apparatus of the present invention, a normal re- 

20 producing operation is interrupted by, for example, 
ejecting a cassette including the recording medium 
from the apparatus, or turning off the power source 
of the apparatus. Thereby, it becomes very difficult 
for the unauthorized persons to decipher the pro- 

25 tected contents of the record in a short time. 

In addition, in case of the above described 
embodiment, the present invention is applied to a 
recording and reproducing apparatus. Apparently, 
the present invention can be applied to a recording 

30 apparatus (namely, an apparatus dedicated to re- 
cording signals) or a reproducing apparatus (name- 
ly, an apparatus dedicated to reproducing signals). 

While a preferred embodiment of the present 
invention has been described above, it is to be 

35 understood that the present invention is not limited 
thereto and that other modifications will be appar- 
ent to those skilled in the art without departing from 
the spirit of the invention. The scope of the present 
invention, therefore, is to be determined solely by 

40 the appended claims. 

Claims 

1. A recording and reproducing apparatus having 
45 a recording portion and a reproducing portion, 

the recording portion comprising: 

first identification code input means for 
inputting an identification code; 

a scrambling circuit for generating a 
so scrambling pattern according to the input iden- 

tification code and for scrambling a video sig- 
nal and/or an audio signal by using a signal 
representing the generated scrambling pattern; 
a first operation circuit for performing a 
55 predetermined operation on the input identifi- 

cation code and for outputting a first ID signal 
representing a result of the operation; 

operation designating means for outputting 
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an operation identification signal designating 
the predetermined operation to the operation 
circuit; 

a multiplexing circuit for performing a mul- 
tiplexing on the scrambled video signal and/or 5 
the scrambled audio signal and the first ID 
signal and the operation identification signal 
and for outputting a signal obtained as a result 
of the multiplexing; and 

recording means for recording the signal to 
output from the multiplexing circuit on a re- 
cording medium, wherein the reproducing por- 
tion comprising: 

reproduction means for reproducing the 
signal recorded on the recording medium; 15 

a demultiplexing circuit for separating a 
signal reproduced by the reproduction means 
into a reproduced video signal and/or a repro- 
duced audio signal which have been scram- 
bled and recorded on the recording medium, a 20 
reproduced first ID signal and a reproduced 
operation identification signal; 

second identification code input means for 
inputting an identification code; 

a second operation circuit for performing a 25 
predetermined operation designated by the re- 
produced operation identification signal on the 
identification code input by the second iden- 
tification code input means and for outputting a 
second ID signal representing a result of the 30 
operation; 

a comparator for comparing a value repre- 
sented by the second ID signal with a value 
represented by the reproduced first ID signal 
and for outputting a signal representing a re- 35 
suit of the comparison; and 

a descrambling circuit for performing a 
descrambling of the reproduced video signal 
and/or audio signal, which have been scram- 
bled in the recording portion, according to the 40 
signal output by the comparator. 



circuit; 

a multiplexing circuit for performing a mul- 
tiplexing on the scrambled video signal and/or 
the scrambled audio signal and the ID signal 
and the operation identification signal and for 
outputting a signal obtained as a result of the 
multiplexing; and 

recording means for recording the signal 
output from the multiplexing circuit on a re- 
cording medium. 

3. A recording and reproducing apparatus com- 
prising: 

reproduction means for reproducing signal 
recorded on a recording medium; 

a demultiplexing circuit for separating a 
signal reproduced by the reproduction means 
into a reproduced video signal and/or a repro- 
duced audio signal which have been scram- 
bled and recorded on the recording medium, a 
reproduced first ID signal and a reproduced 
operation identification signal; 

identification code input means for input- 
ting an identification code; 

an operation circuit for performing a pre- 
determined operation designated by the repro- 
duced operation identification signal on the 
identification code input by the identification 
code input means and for outputting a second 
ID signal representing a result of the operation; 

a comparator for comparing a value repre- 
sented by the second ID signal with a value 
represented by the reproduced first ID signal 
and for outputting a signal representing a re- 
sult of the comparison; and 

a descrambling circuit for performing a 
descrambling of the reproduced video signal 
and/or audio signal, which have been scram- 
bled and recorded on the recording medium, 
according to the signal output by the compara- 
tor. 

The recording and reproducing apparatus ac- 
cording to claim 1, wherein the identification 
code is m-bytes in length, wherein both of the 
first and second operation circuits generate a 
function of the identification code and then 
divides the generated function by a polynomial 
to obtain a quotient and a remainder and sub- 
sequently, the first operation circuit outputs a 
signal representing the remainder as the first 
ID signal, and the second operation circuit 
outputs a signal representing the remainder as 
the second ID signal. 



A recording and reproducing apparatus com- 4. 
prising: 

first identification code input means for 45 
inputting an identification code; 

a scrambling circuit for generating a 
scrambling pattern according to the input iden- 
tification code and for scrambling a video sig- 
nal and/or an audio signal by using a signal so 
representing the generated scrambling pattern; 

an operation circuit for performing a pre- 
determined operation on the input identification 
code and for outputting an ID signal represent- 
ing a result of the operation; 55 

operation designating means for outputting 5. 
an operation identification signal designating 
the predetermined operation to the operation 



The recording and reproducing apparatus ac- 
cording to claim 2 or 3, wherein the identifica- 
tion code is m-bytes in length, wherein the 
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operation circuits generates a function of the 
identification code and then divides the gen- 
erated function by a polynomial to obtain a 
quotient and a remainder and subsequently, 
the operation circuit outputs a signal represent- 5 
ing the remainder as the ID signal. 

The recording and reproducing apparatus ac- 
cording to claim 4 or 5, wherein the function is 
the identification code to an nth power. io 

The recording and reproducing apparatus ac- 
cording to claim 4, 5 or 6, wherein sets of 
functions of the identification code, lengths of 
the identification code and polynomials are 75 
predetermined and wherein the operation iden- 
tification signal designates one of the sets. 

A recording and reproducing apparatus having 
a recording portion, a storage portion and a 20 
reproducing portion, the recording portion 
comprising: 

first identification code input means for 
inputting an identification code; 

a scrambling circuit for generating a 25 
scrambling pattern according to the input iden- 
tification code and for scrambling a video sig- 
nal and/or an audio signal by using a signal 
representing the generated scrambling pattern; 

a first operation circuit for performing a 30 
predetermined operation on the input identifi- 
cation code and for outputting a first ID signal 
representing a result of the operation; 

operation designating means for outputting 
an operation identification signal designating 35 
the predetermined operation to the operation 
circuit; 

a multiplexing circuit for performing a mul- 
tiplexing oh the scrambled video signal and/or 
the scrambled audio signal and the first ID 40 
signal and for outputting a signal obtained as a 
result of the multiplexing; and 

recording means for recording the signal 
output from the multiplexing circuit on a re- 
cording medium, wherein the reproducing por- 45 
tion comprising: 

reproduction means for reproducing the 
signal recorded on the recording medium; 

a demultiplexing circuit for separating a 
signal reproduced by the reproduction means 50 
into a reproduced video signal and/or a repro- 
duced audio signal which have been scram- 
bled and recorded on the recording medium, 
and a reproduced first ID signal; 

second identification code input means for 55 
inputting an identification code; 

a second operation circuit for performing a 
predetermined operation designated by the op- 



eration identification signal on the identification 
code input by the second identification code 
input means and for outputting a second ID 
signal representing a result of the operation; 

a comparator for comparing a value repre- 
sented by the second ID signal with a value 
represented by the reproduced first ID signal 
and for outputting a signal representing a re- 
sult of the comparison; and 

a descrambling circuit for performing a 
descrambling of the reproduced video signal 
and/or audio signal, which have been scram- 
bled in the recording portion, according to the 
signal output by the comparator, wherein sets 
of functions of the identification code, lengths 
of the identification code and polynomials are 
predetermined and wherein the operation iden- 
tification signal designates one of the sets and 
is stored in the storage portion. 

9. A recording and reproducing apparatus having 
a a storage portion, the recording and repro- 
ducing apparatus further comprising: 

first identification code input means for 
inputting an identification code; 

a scrambling circuit for generating a 
scrambling pattern according to the input iden- 
tification code and for scrambling a video sig- 
nal and/or an audio signal by using a signal 
representing the generated scrambling pattern; 

an operation circuit for performing a pre- 
determined operation on the input identification 
code and for outputting an ID signal represent- 
ing a result of the operation; 

operation designating means for outputting 
an operation identification signal designating 
the predetermined operation to the operation 
circuit; 

a multiplexing circuit for performing a mul- 
tiplexing on the scrambled video signal and/or 
the scrambled audio signal and the ID signal 
and for outputting a signal obtained as a result 
of the multiplexing; and 

recording means for recording the signal 
output from the multiplexing circuit on a re- 
cording medium, wherein sets of functions of 
the identification code, lengths of the identifica- 
tion code and polynomials are predetermined 
and wherein the operation identification signal 
designates one of the sets and is stored in the 
storage portion. 

10. A recording and reproducing apparatus having 
a storage portion, the recording and reproduc- 
ing apparatus further comprising: 

reproduction means for reproducing signal 
recorded on a recording medium; 

a demultiplexing circuit for separating a 
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signal reproduced by the reproduction means 
into a reproduced video signal and/or a repro- 
duced audio signal which have been scram- 
bled and recorded on the recording medium, 
and a reproduced first ID signal; 5 

identification code input means for input- 
ting an identification code; 

an operation circuit for performing a pre- 
determined operation designated by an opera- 
tion identification signal on the identification io 
code input by the identification code input 
means and for outputting a second ID signal 
representing a result of the operation; 

a comparator for comparing a value repre- 
sented by the second ID signal with a value 75 
represented by the reproduced first ID signal 
and for outputting a signal representing a re- 
sult of the comparison; and 

a descrambling circuit for performing a 
descrambling of the reproduced video signal 20 
and/or audio signal, which have been scram- 
bled and recorded on the recording medium, 
according to the signal output by the compara- 
tor, wherein sets of functions of the identifica- 
tion code, lengths of the identification code 25 
and polynomials are predetermined and 
wherein the operation identification signal des- 
ignates one of the sets and is stored in the 
storage portion. 

30 

11. The recording and reproducing apparatus ac- 
cording to claim 8, 9 or 10, wherein the stor- 
age portion is detachably provided and is used 
in common by a plurality of recording and 
reproducing apparatuses. 35 

12. The recording and reproducing apparatus ac- 
cording to claim 1, wherein the recording me- 
dium is a magnetic tape or a nonvolatile mem- 
ory provided in a cassette, wherein when an 40 
erroneous identification code is input to the 

first or second identification code input means, 
a normal reproducing operation is interrupted 
by ejecting the cassette, or turning off a power. 

45 

13. The recording and reproducing apparatus ac- 
cording to claim 3, wherein the recording me- 
dium is a magnetic tape or a nonvolatile mem- 
ory provided in a cassette, wherein when an 
erroneous identification code is input to the 50 
identification code input means, a normal re- 
producing operation is interrupted by ejecting 

the cassette, or turning off a power. 
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